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PREFACE 


#  This  report  was  produced  as  the  result  of  a  cooperative  research  project 

between  the  National  Ecology  Research  Center,  Ft.  Collins,  Colorado  and  the 
Air  Force  Engineering  and  Services  Center,  Tyndall  Air  Force  Base,  Florida,  on 
the  effects  of  aircraft  noise  and  sonic  boom  on  animals.  The  effort  was 
funded  by  the  Air  Force's  Noise  and  Sonic  Boom  Impact  Technology  program, 
Wright-Patterson  Air  Force  Base,  Ohio. 
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INTRODUCTION 


'The  National  Ecology  Research ,  Center  (Center),  as  part  of  an  ongoing 
research  study  on  the  effects  of  low^-altitude  aircraft  operations  on  fish  and 
wildlife,  conducted  a  survey  in  January  1987  of  all  U.S.  Fish  and  Wildlife 
Service  (Service)  regional  directors,  research  center  directors,  Ecological 
Services  and  Endangered  Species  field  offices  supervisors,  refuge  managers, 
and  hatchery  managers.  The  objective  of  the  survey  was  to  determine  the 
nature  and  extent  of  aircraft-induced  impacts  on  fish  and  wildlife  species, 
populations,  and  habitat  utilizationr- 

Because  many  Service  field  installations  are  located  near  military  and 
civilian  airports  and  flight  training  $reas,  the  results  of  the  survey  could 
be  useful  to  Service  personnel  who  must  \comment  on  proposed  flight  operations 
and  for  evaluating  habitat  in  such  areas  .  zwThe  field  installation  managers  and 
biologists  were  asked  to  provide  background  information  or  data  on  fish  and 
wildlife  reactions  to  low-altitude  aircraft  disturbances,  including  physio¬ 
logical,  behavioral,  and  reproductive/population  effects .)  The  survey  stressed 
that  because  of  the  current  lack  of  information  on  the  Effects  of  aircraft  on 
fish  and  wildljfe,  any  type  of  i  nformatTon -the -respondent  could  supply  would 
be  of  Interest. 

/  Speci f ical  ly ,  the  survey  asked  for  information  such  as:  J 

(1)  ^observations  of  animal  reaction(s)  to  aircraft  operations,  e.g., 

desert  bighorn  sheep  scare  behavior  in  response  to  aircraft  over¬ 
flights  or  hatchery  fish  seizures  and  death  following  intense  sonic 
booms;  -i  ^ 

\  ""  ' 

(2)  ^instances  of  areas  where  aircraft  noise  is  known  or  believed  to  be 

responsible  for  reduced  population  size,  e.g.,  areas  along  heavily 
used  aircraft  flight  corridors  where  breeding  waterfowl  densities 
are  lower  than  in  similar  habitat  away  from  the  noise  area#  (\ S i. 

(3)  descriptions  of  areas  or  sites  where  adequate  background  data  on 
wildlife  habitat  and  populations  are  available  to  compare  impacted 
and  nonimpacted  sites; 

(4)  any  other  data  or  information  that  might  be  relevant  or  helpful  in 
determining  the  direction  and  design  of  future  aircraft  impact 
studies;  and 

(5)  expression  of  the  importance  of  aircraft/wildlife  impact  information 
to  the  Service. 

The  132  responses  varied  from  no  known  adverse  aircraft-induced  effects 
on  a  given  refuge  or  hatchery,  to  waterfowl  leaving  an  area  due  to  the  presence 
of  low-altitude  aircraft  overflights,  to  the  death  of  fish  at  a  hatchery  due 
to  intense  sonic  booms. 
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Survey  responses  that  contained  information  on  the  effects  of  aircraft  on 
fish  and  wildlife  were  entered  into  a  data  base  (Table  1  and  Appendix  1), 
using  the  QUICKTEXT  data  base  management  system  (Osborn  and  Strong  1984). 

©  QUICKTEXT  is  a  user-friendly  data  management  system  that  permits  easy  selection 

of  keywords  in  fields  to  sort,  list,  and  summarize  responses  by  region,  State, 
year,  agency,  location,  type  of  aircraft,  animal  group,  and  problem/issue 
descriptors. 


•  DATA  BASE  SUMMARY 

Multiple  responses  from  separate  personnel  came  from  Aransas  National 
Wildlife  Refuge  (NWR)  (6  responses),  Bombay  Hook  NWR  (2),  Sacramento  NWR  (2), 
and  Wichita  Mountains  NWR  (2).  Approximately  24%  of  the  responding  installa¬ 
tions  were  in  Region  1,  23%  in  Region  2,  20%  in  Region  4,  and  less  than  10% 

•  each  in  the  other  Service  regions.  The  data  base  contains  information  received 
from  installations  in  30  States.  The  States  with  the  highest  number  of 
installations  reporting  aircraft  disturbance  were  Texas  (11  installations), 
California  (6),  Nevada  (5),  Alaska  (4),  and  North  Carolina  (4). 


Table  1.  Aircraft/wildlife  impacts  data  base  fields. 


Field  no. 

Fieldname 

Description 

1 

ITEM# 

Assigned  by  QUICKTEXT. 

2 

REGION 

Service  region  of  installation. 

3 

STATE 

State  of  installation. 

4 

YEAR 

Year  of  response. 

5 

AGENCY 

Government  agency  responding  to 
survey  (at  present,  data  base  only 
contains  Service  code). 

6 

LOCATION 

Name  of  installation. 

7 

AIRCRAFT 

Type  of  aircraft  causing  disturbance 
(e.g.,  MILITARY,  COMMERCIAL, 
HELICOPTER,  SMALL  JET). 

8 

ANIMAL 

Animal  group(s)  being  disturbed 
(e.g.,  BIRDS,  WATERFOWL,  UNGULATES). 

9 

ISSUE 

Short  description  of  problem(s)/ 
i ssue( s) . 
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Aircraft  causing  disturbances  at  the  installations  were  classified  as 
military  (60%  of  the  installations),  private  (44%),  and  commercial  (37%). 
Helicopters  caused  disturbance  at  70%  of  the  installations,  small  jets  at  59%, 
small  propeller  aircraft  at  50%,  and  large  jets  at  31%. 

Installations  reported  a  variety  of  birds,  mammals,  and  fish  disturbed  by 
aircraft  operations  (Table  2). 


Table  2.  Animal  groups  reported  by  installations  as  being  potentially 
affected  by  low-altitude  aircraft  operations. 


Animal  group 

Instal 1 ati ons 
Number 

reporti nq 

Percent 

Bi  rds 

63 

90 

Waterfowl 

44 

63 

Raptors 

12 

17 

Shorebirds 

8 

11 

Colonial  nesting 

7 

10 

Upland  game 

6 

9 

Waterbirds  (e.g.,  cranes) 

3 

4 

Seabirds 

3 

4 

Cavity-nesting 

1 

1 

Passeri nes 

1 

1 

Other  (unspecified) 

7 

10 

Mammal s 

14 

20 

Ungulates 

12 

17 

Marine  mammals 

1 

1 

Bats 

1 

1 

Fi  sh 

5 

7 
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DISCUSSION 
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The  problem  of  aircraft  disturbance  to  fish  and  wildlife  exists  over  a 
wide  geographic  area.  Various  types  of  military,  commercial,  and  private 
aircraft  have  been  responsible  for  disturbing  wildlife  on  and  near  Service 
installations.  Several  reports  stated  that  helicopters  appear  to  cause  a 
greater  flight/fright  response  in  wildlife  than  fixed-wing  aircraft.  Waterfowl 
were  by  far  the  most  frequently  reported  animal  group  disturbed  by  aircraft. 
Several  instal lations  reported  that  some  species  of  waterfowl  were  completely 
driven  off  refuges  by  frequent  aircraft  activity  (e.g.,  Texas  Point  NWR). 
Waterfowl  are  an  extremely  visible  group  of  birds,  and  the  incidence  of  reports 
of  disturbance  may  be  a  reflection  of  this  as  well  as  the  apparent  greater 
sensitivity  of  the  group  to  aircraft  disturbance.  Clearly,  additional  research 
is  needed  to  determine  if  more  secretive,  less  conspicuous  bird  species  also 
are  being  adversely  affected  by  aircraft. 

The  ,'eported  impacts  on  wildlife  range  from  minor  behavioral  responses  to 
severe  changes  in  the  use  of  an  area  (e.g.,  Texas  Point  NWR).  Information  on 
the  relationship  of  the  observed  reactions  to  physiologic,  population,  and 
reproductive  effects  for  most  species  and  situations  is  currently  unknown. 

Several  installations  reported  extreme  aircraft  disturbance  to  colonial 
nesting  species.  For  example,  the  only  United  States  colony  of  magnificent 
frigatebirds  ( Fregata  magni f icens)  may  be  declining  due  to  frequent  low- 
altitude  overflights  by  tour  planes  at  Key  West  NWR.  In  addition,  low-altitude 
military  overflights  are  believed  to  be  causing  the  endangered  palila  bird 
(Psitti rostra  bailleui )  of  Hawaii  to  underutilize  a  sizable  portion  of  its 
critical  habitat. 

Several  installations  reported  that  low-altitude  aircraft  have  caused 
ungulates  to  stampede  [e.g.,  desert  bighorn  sheep  ( Ov i s  canadensi s  nel soni )  at 
Desert  NWR  and  pronghorn  (Anti locapra  americana)  at  Hart  Mountain  NWR  and 
Sheldon  NWR].  Concern  was  expressed  for  potential  adverse  effects  of  low- 
altitude  aircraft  over  fawning/calving  grounds  [e.g.,  endangered  Sonoran 
pronghorn  antelope  (Anti locapra  ameri cana  sonori ensi s)  at  Cabeza  Prieta  NWR 
and  barren  ground  caribou  ( Ranqi fer  tarandus)  at  Selawik  NWR]. 

Service  refuges  and  Ecological  Services  and  Endangered  Species  field 
offices  currently  lack  an  adequate  knowledge  base  on  the  effects  of  low- 
altitude  aircraft  on  fish  and  wildlife,  and  are  consequently  making  assessments 
of  the  potential  effects  of  proposed  flight  areas  based  on  inadequate  informa¬ 
tion.  Field  installation  managers  expressed  a  high  level  of  frustration  at 
their  helplessness  to  stop  or  modify  proposed  projects  that  would  increase  the 
level  of  aircraft  disturbance  at  or  near  their  installations.  Virtually  all 
field  installations  responding  to  the  survey  expressed  support  for  further 
research  on  the  effects  of  aircraft  noise  and  sonic  booms  on  fish  and  wildlife. 
At  this  point,  the  number  of  other  Service  field  installations  that  have 
aircraft  problems,  but  failed  to  respond  to  the  survey,  is  unknown. 
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RECOMMENDATIONS 


The  following  recommendations  are  made  based  on  the  survey  results. 

1.  A  formal  mechanism  should  be  established  for  refuges  by  which  the 
majority  of  airspace  intrusions  and  resultant  animal  responses  can 
be  documented.  Violations  of  the  Federal  Aviation  Administration's 
(FAA)  recommended  2,000  ft  minimum  flight  altitude  above  ground 
level  needs  to  be  reported  to  the  FAA  for  private  and  commercial 
aircraft,  and  to  the  military  base  of  origin  for  military  aircraft. 
Photographing  the  intruding  aircraft  may  be  necessary  to  document 
approximate  height  above  ground  level  and  to  identify  the  aircraft 
for  reporting  purposes.  Ideally,  the  sound  level  should  be  recorded 
using  sound  level  meters,  and  animal  responses  should  be  quantified 
to  the  extent  possible.  For  example,  a  report  should  contain 
information  similar  to  the  following:  "A  single  pass  over  a  refuge 
by  a  military  aircraft  bearing  the  letter  designation  HL  (Hill  Air 
Force  Base,  Utah)  at  approximately  200  ft  above  ground  level  at 
1  p.m.  on  2  July  1987  created  a  peak  noise  level  of  105  decibels  and 
caused  virtually  all  refuge  waterfowl  to  leave  the  area  for  approx¬ 
imately  2  hours."  The  documented  complaint  should  be  reported  to 
the  appropriate  Commanding  Officer  at  the  base  causing  the  violation 
and  to  the  FAA.  Some  Service  refuges  are  currently  employing  such  a 
reporting  system. 

2.  Because  many  of  the  Service  field  installations  responding  to  the 
survey  reported  a  lack  of  sufficient  information  on  aircraft  impacts 
when  called  upon  to  comment  on  proposed  flight  operations,  all 
Service  refugos  and  Ecological  Services  and  Endangered  Species  field 
offices  should  be  provided  with  a  copy  of  the  joint  Center/Air  Force 
publication  entitled  "Effects  of  Aircraft  Noise  and  Sonic  Booms  on 
Domestic  Animals  and  Wildlife." 

3.  A  central  clearinghouse  for  aircraft/wildlife  impacts  information 
should  be  established. 

4.  A  follow-up  study  to  this  preliminary  survey  should  be  conducted  to 
gather  additional  information  from  Service  field  installations.  The 
results  should  be  analyzed  and  summarized  in  a  report  similar  to, 
but  more  detailed  than,  this  one. 

5.  Service  field  installations  should  develop  better  working  relations 
with  airport  operators,  the  FAA,  and  military  bases  regarding  the 
effects  of  aircraft  operations,  both  ongoing  and  proposed,  on  fish 
and  wild! i fe . 
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6.  Formal  field  research  on  the  effects  of  low-altitude  aircraft 
operations  on  fish  and  wildlife,  with  emphasis  on  waterfowl,  colonial 
nesting  birds,  and  threatened  and  endangered  species  should  be 
conducted.  This  research  should  be  conducted  to  translate  observed 
behavioral  responses  to  low-altitude  aircraft  overflights  to 
potential  adverse  reproductive/population  effects.  Studies  should 
be  conducted  that  compare  the  wildlife  use  and  productivity  of 
infrequently  overflown  refuges  to  those  frequently  overflown  by 
low-altitude  aircraft,  but  otherwise  similar  in  location  and  resource 
avai 1 abi 1 i ty . 

7.  An  aircraft  impact  prediction  capability  should  be  defined  and 
developed,  and  access  to  the  capability  should  be  made  available  to 
all  Service  field  installations. 


LITERATURE  CITED 

Osborn,  R.G.,  and  P.  Strong.  1984.  SAGIS  QUICKTEXT  user  manual.  U.S.  Fish 
Wild!.  Serv.,  National  Ecology  Research  Center,  Fort  Collins,  CO.  80  pp. 
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1967  USFWS/Key  West  NWR  Commercial/small  Birds/colonial  It  is  believed  that  the  on 

propeller  nesting  known  United  States  colony 

of  magnificent  frigatebird 
is  suffering  a  population 
decline  due  to  frequent  lo' 
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overflights.  They  requested 
and  received  information 
(data  base  printout)  on  the 
effects  of  low-altitude  air¬ 
craft  on  fish  and  wildlife. 


1987  USFWS/Mackay  Island  Mi  I itary/sma I  I  Birds/waterfowl  Frequent  low-altitude  over 

NWR  jet/large  jet/  flights  are  causing  water- 

helicopter  fowl  to  flush  and  leave  th 

Refuge  until  the  noise 
level  returns  to  ambient. 
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horns,  waterfowl,  and  other 
migratory  birds.  In  some 
instances,  animals  will 
react  almost  as  soon  as  the 
aircraft  is  discerned. 
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1987  USFWS/Condor  Research  Hi  I i ta ry/commer-  Birds/raptors  It  is  believed  that  aircraft 

Center  cia I/private/  noise  and  sonic  booms  to 

small  propeller/  some  degree  helped  lead  to 

small  jet/ large  the  demise  of  the  California 

jet/helicopter  condor. 
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